Purpose -The purpose of this paper is to analyze the impact of working capital management on profitability in industrial maintenance service companies.
The objective of this paper is to examine the role of working capital and its impact on the return on investment, ROI, in the industrial maintenance service sector. The research questions of this paper are the following:
What is the effect of working capital management on the return on investment in the industrial maintenance service companies?
What are the main differences between small and medium size enterprises and large enterprises in the maintenance service sector regarding the cycle times of working capital?
How can a target return on investment be achieved through the management of the cycle times of working capital in the dynamic future of industrial maintenance service companies?
Modeling has been used as the research method in this paper. The flexible asset management model (henceforth called the FAM model) connects working capital management and the ROI, and can be used to observe the impact of working capital management on relative profitability. By analyzing working capital with an analytical model, new insights to the effects of other variables affecting the working capital management-profitability relationship can be observed. The model could be used on a customer or supplier level in contract-bound industries to control the terms of contracts from the perspective of profitability. In this paper we approach some of the managerial implications of the FAM model by analyzing industrial maintenance companies.
This paper sheds light on the working capital management in industrial maintenance service companies. Our empirical analysis is done on the basis of the financial statements of 18 Finnish industrial maintenance companies. We show that also service sector needs to take working capital into account, and that companies can increase their profitability by more efficient cycle time of working capital. The impact of working capital is even larger than in capital intensive manufacturing industries. The industrial maintenance service sector is still relatively unknown from academic point of view. This research uncovers new information about the economic state and development of these service providers. It is also noteworthy that this paper accumulates information about the differences between large, and small and medium size maintenance service providers (SMEs).
Working capital management and profitability
Working capital is a part of a firm's capital employed such as fixed assets. Broadly, net working capital is defined as current assets less current liabilities and it measures the financial health of a company. Working capital can also be defined from the operational perspective as inventories plus accounts receivable less accounts payable. We concentrate on operational working capital in this paper. A large amount of working capital ties up funds and can also indicate problems in the operations of a company. Although discussed in textbooks of finance and management accounting, working capital management has received relatively little attention in the academic research , which has traditionally concentrated on long-term capital (Chiou et al., 2006) , and asset management has mostly concerned fixed assets (Komonen, 2010) .
The management of operational working capital is balancing between the reduction of capital tied up to the processes and current assets, which increases profitability, and minimizing the adverse effects caused by too small amount of operational working capital. If the inventory levels are too low, possible interruptions of production, delivery problems, business losses due to scarcity of products, and price fluctuations may cause extra costs (Blinder and Maccini, 1991) . Decrease in trade credits granted to customers drops sales (Molina and Preve, 2009) , and may harm the relationships with customers (Ng et al., 1999) . In addition, paying suppliers with long payment periods mean that discounts for early payments cannot be utilized (Wang, 2002) . The interesting question of management is, whether these arguments for long cycle times offset the benefits of reducing working capital. However, answering this question is not a part of the core contents of this paper.
Statistical analyses of the relation between working capital management and profitability have concluded that it is more beneficial for a company to aim for a shorter cycle time of operational working capital and reduce tied-up capital and total assets than to operate with long cycle times (e.g. Deloof, 2003; García-Teruel and Martínez-Solano, 2007; Lazaridis and Tryfonidis, 2006) . Besides profitability, the shorter cycle time also improves the liquidity and productivity of a company (Johnson and Templer, 2011) . The data of the previous studies has been gathered from large databases, which has enabled large samples. With this kind of research design, statistically significant results can be found, but the previous literature lacks the perspective of individual industries. As we know, there are huge differences in the capital structures, investment logics and profitability between industries. In addition, even if previous literature has found the negative correlation between the cycle time of working capital and profitability, it is still unknown how great the impact of working capital management on profitability actually is. Could managers really affect the return on investment through working capital management or is the relation between the variables insignificant in practice?
According to Reed and Storrud-Barnes (2009) , most management theories have concentrated on manufacturing companies, while differences and similarities to service providers have been neglected. Thus the applicability of practical contributions to the service sector often remains unsettled. In many respects this holds true also in studies of working capital management. In some studies of working capital management, service providers have been excluded from the sample in advance (see e.g. Deloof, 2003; Dong and Su, 2010) . Other studies have included service providers alongside manufacturing companies (see e.g. Baños-Caballero et al., 2010; Jose et al., 1996) . It can be noticed in these studies that the cycle time of operational working capital, cash conversion cycle (CCC), appears to be significantly shorter for service providers than for manufacturing industries. However, this observation has not yet been discussed further, and thus it is reasonable to conduct further research on this subject.
The emergence of the industrial maintenance service sector in Finland
The role of maintenance is significant and still increasing in Finland due to relatively aged industrial assets: a vast majority of the production investments of Finnish industrial companies are nowadays directed to countries with inexpensive work force (Komonen, 2009) . The average age of equipment in Finnish industries has thus increased to over 17 years (The Finnish Maintenance Society, 2007) . Kornev (2009) states that the base-line for the age of industrial equipment in developed countries is between six and eight years. The structure of the maintenance sector in Finland has changed dramatically in the past decades, greatly because of the trend toward networking and focusing on core competences. Networking is not a very recent phenomenon: Miles and Snow introduced the concept of dynamic networks already in 1986 (Miles and Snow, 1986) . Since then, networking has developed to be a universal trend and long-term partnerships have become more and more common (Duffy, 2008) . The core competences of a company, on the other hand, were first introduced by Prahalad and Hamel (1990) . In twenty years close competition has boosted the willingness of industrial manufacturing companies to concentrate on their core competences and outsource some of their supportive business functions to other companies (Hendry, 1995; Kakabadse and Kakabadse, 2002; Kremic et al., 2006; Redondo-Cano and Canet-Giner, 2010) .
Industrial maintenance outsourcing is relatively extensive in Finland. The Finnish Maintenance Society (2007) states that out of the 50 000 people employed in industrial maintenance in Finland, 15 000 are employed by maintenance service providers. According to this indicator, 30% of Finnish industrial maintenance has been outsourced. One major element behind this phenomenon is striving for economies of scale in maintenance actions. The recent profitability problems of the forest industry have further increased maintenance outsourcing in Finland. Forest companies have struggled to cut down the costs and to outsource anything but their most crucial core functions.
Both the significance of maintenance performance to industrial companies, and the fact that long-term relationships are becoming more and more common in maintenance highlight the role of contracts in the industrial maintenance business. Contracts in outsourced services and in maintenance have been addressed in scientific research (e.g. Campbell, 1995; Martin, 1997; Ngwenyama and Bryson, 1999) . However, the perspective of the maintenance service provider remains somewhat unexplored, and the perspective of the customer has been strongly emphasized instead. However, also the maintenance service providers must have in advance a good idea of how changes in the contract affect their profitability. Elements to be considered include for example the terms of payment and the ownership of spare parts and assets to be maintained.
Methodology
Analytical modeling has been used as a research method in this study. Demski (2007) describes this method as using deductive logic in representing a concept or a process. The advantage of using modeling is transparency, which leads to high internal validity. The FAM model is applied to industrial maintenance business by using an empirical analysis, which is done with the financial statements of 18 Finnish industrial maintenance companies. Though small, the analyzed sample represents a remarkable share of the Finnish industrial maintenance sector. The 3 893 people employed by these 18 enterprises cover approximately 26% of the employees of the whole sector. The sample net sales of 472 million euro, on the other hand, represents approximately 13% of the sum used yearly in industrial maintenance in Finland. (The Finnish Maintenance Society, 2007) The enterprises selected to the sample are listed in table I together with their personnel numbers and net sales. The sample has been selected by utilizing the membership list of the Finnish Maintenance Society. Structurally the sample represents the Finnish industrial maintenance sector well, consisting of a few large enterprises and mostly SMEs. The sample has been divided into large enterprises and SMEs according to the European Commission recommendation 2003/361/EC (European Commission, 2009). Maintenance companies from outside Finland were excluded from the study because the required data was not within reach. Probability sampling has not been used because a complete list of suitable enterprises was not available.
It was considered crucial that the sample especially reflects the features of industrial maintenance business. Thus, when selecting the sample, only enterprises whose focus was mainly in industrial maintenance were accepted, which means that equipment manufacturers and enterprises offering infrastructural maintenance services were delimited from the sample. Also the smallest micro enterprises were left out of this research. The final criteria of belonging to the sample were that the enterprises had existed for the whole period of analysis, [2004] [2005] [2006] [2007] [2008] , and their financial statements were available for this period. A period of five years has been chosen because the analysis is to give a clear, comprehensive understanding about the relationship between working capital management and profitability in Finnish industrial maintenance enterprises. At the time of collecting the data, the financial statements of subsequent fiscal years were not yet available through the chosen database. The financial statement data was collected using the Voitto+ database (ISSN 1459-9457) . This database is maintained by Suomen Asiakastieto Ltd. (loose translation Finnish Customer Information), which in Finland is a leading service enterprise providing corporate information broadly considered to be reliable and objective.
Given the sampling criteria discussed above, five large enterprises suitable for the analysis were found. Considering that the maintenance sector still evolves quite rapidly, a more extensive sample of large maintenance providers can be selected probably in a few years' time. 13 maintenance SMEs were included in the analysis in order to reach a representative sample. Large enterprises and SMEs are mostly analyzed separately, but the average values of the whole sample are also used. It is thus justified to have more SMEs than large enterprises in the sample to simulate the actual structure of the maintenance industry. When the fluctuation of sales is great, the capital structure should be flexible. This means that investments on the fixed assets but also investments on the working capital should be tied down to sales. Kärri's model observes the net working capital rate, but the FAM model used in this paper highlights working capital management when cycle times are added to the model. The starting point of the FAM model is the basic function of the return on investment. As financial statements are used as a data source, the model is also derived from the balance sheet items. The ROI is determined as a function of the operating income (EBIT) and the capital invested (C).
= (1)
The depreciations and amortizations (D) can be separated from the EBIT. If the capital employed is described with the assets of the balance sheet, it consists of the fixed assets (FA) and the net working capital (NWC) which together equal the equity plus long-term loans.
The net working capital can be divided further to current assets (CA) less current liabilities (CL).
= (3)
Further, operational working capital components, inventories (INV), the accounts receivable (AR) and the accounts payable (AP), can be separated from the current assets and the current liabilities leaving the other current assets (OCA) and the other current liabilities (OCL) consisting of non-operational working capital items, such as the cash and cash equivalents and the current portion of long-term liabilities. Cycle times have been used in many studies to measure the operational working capital management. Many studies use the cash conversion cycle (CCC) to measure the working capital management. We also apply this approach and observe working capital management through cycle times. For this the FAM model is deduced further. The CCC is defined through three components, the cycle time of inventories (DIO), the cycle time of accounts receivable (DSO) and the cycle time of accounts payable (DPO) = +
The cycle times of inventories (days inventories outstanding) can be calculated as the inventories divided by sales (S).
= 365
Similarly the cycle time of accounts receivable (days sales outstanding) is = 365
and the accounts payable (days payables outstanding) = 365
We can also determine the cycle time of other net working capital components in a similar manner. When the cycle time of other current assets and the cycle time of other current liabilities are combined, we get the residual (r).
= 365 365
(12)
In order to calculate the ROI using the cycle time defined above, equation (7) has to be divided by sales (S). When doing so we can write the equation using only percentages (EBITDA/S = EBITDA% and FA/S = FA%), and cycle times as parameters
and when combining the components of the operating working capital , we can write
The ROI is thus determined by five parameters. Besides the cycle time of operational working capital (CCC), also the profit margin (EBITDA%), the fixed asset ratio (FA%), the average depreciation period (B) and the cycle time of residual (r) affect the relative profitability. The ROI increases if ceteris paribus the EBITDA% or the B increases, or the FA%, the CCC or the r decreases. It should be noted that equation (14) works correctly if both the numerator and the denominator are positive and the B has a value greater than 1.
The importance of working capital management
The impact of working capital management on profitability is presented in figures 1 and 2 by changing the CCC and setting the other parameters of equation (14) as constant in the FAM model. The CCC gets values from zero to 100. We have examined how the length of the CCC affects the ROI on different levels of the FA%, the EBITDA%, the B and the r. The constant values are industry averages in the industrial maintenance service sector calculated with the data used in the empirical analysis. The range of each variable in figures 1 and 2 has been found realistic in the observed industry.
Figure 1.
The ROI as a function of the CCC and the FA% (the chart on the left) and as a function of the CCC and the EBITDA% (the chart on the right). Here the B equals 8 years and the r equals -4 days.
If the fixed asset ratio is high, the effect of the cycle time of working capital on profitability remains small. The impact of the CCC on profitability is bigger in companies with flexible asset structures and a lower fixed asset ratio, and thus they should pay more attention to working capital management. For comparison, in a big customer industry of the industrial maintenance service sector, the pulp and paper industry, the FA% is typically over 100 %. The length of the CCC gets more important when the EBITDA% grows. If the EBITDA% is low, efficient working capital management cannot save profitability, but on higher levels of the EBITDA, a long CCC can destroy profitability. Since a low fixed asset ratio increases the impact of the CCC on profitability, it is only logical that the same thing happens when the average depreciation period shortens. On the other hand, we can see that the shorter the residual term is, the more the CCC affects the ROI. As regards the FA%, the B and the r, it must be noted, however, that minimizing them is not always the most viable solution. If anything, these parameters should be optimized on the basis of operational, tactical and strategic criteria. Especially the residual term, consisting of other current assets and other current liabilities, calls for further scientific research before any specific comment about the optimal value can be made. Based on this analysis we can now come to a conclusion that the characteristics of the industrial maintenance service sector strongly support the importance of working capital management practices. Operating with light fixed assets and high profitability makes these enterprises vulnerable to changes in profitability caused by fluctuation in the CCC.
Comparing large enterprises and SMEs
The parameters for the FAM model for all the enterprises in this research, large enterprises and SMEs separately, have been calculated as average values on the basis of the financial statements of the companies. These parameters are presented in table II. It can be noticed that the EBITDA% is significantly higher in SMEs than in large maintenance service providers. However, when profitability is proportioned to the capital invested and the ROI is inspected, the situation changes. This indicates that the large maintenance service enterprises operate with exceptionally light balance sheets. For SMEs, the CCC is approximately 53 days, whereas for large companies the corresponding figure is roughly 9 days. When reviewing the components of the CCC in table II, it can be concluded that this difference mainly originates from the SMEs having notably longer cycle times for both accounts receivable and inventories. This may signal the existence of considerable economies of scale in the industrial maintenance sector. Large companies may have been able to shorten their DSO by using their bargaining power over their customers, whereas the bargaining power of SMEs over their customers is minor. It is notable that Hecker and Kretschmer (2010) suggest that economies of scale may also end in too powerful service providers which customers are starting to avoid. Thus economies of scale could convert into diseconomies of scale. Considering the DIO, on the other hand, the economies of scale in the industrial maintenance sector are quite different. Generally speaking, large maintenance service providers have more customers, facilities and equipment to be maintained, compared to SMEs. The risk of asset breakdown is thus usually divided between several units. In many respects, economies of scale originate from spare part inventory, because large enterprises can prepare for many risks with each spare part. It should also be noted that the FA% is significantly larger for SMEs than for large enterprises. This may be due to economies of scale related to the use of fixed assets. Previous research suggests that economies of scale truly exist in the industrial maintenance business (Hecker and Kretschmer, 2010; Komonen, 2002; Martin, 1997) . Besides economies of scale, there is another explanation for the differences in the parameters between large enterprises and SMEs. It is notable that large enterprises in the Finnish industrial maintenance service sector are mostly focused on customers operating in specific industries. In fact many of the large service providers have been founded by manufacturing enterprises, who have wanted to outsource their maintenance. This has led to a situation where a vast majority of the net sales of most large maintenance service providers comes from their host companies. For SMEs, this kind of situation is not so common. Complete conclusions are difficult to make from this basis but close cooperation with their host companies may have had an influence on the studied parameters of large maintenance enterprises. At least the cycle time of accounts receivable, the cycle time of inventories, the fixed asset ratio and the residual depend on the contractual relation between host companies and service providers. The host companies may agree to short payment times, which would shorten the DSO. Some part of the inventories and the fixed assets of maintenance service providers can be owned and stored by their host companies, which reduces the DIO and the FA%. Again, a large amount of receivables from group companies increase the sum of other current assets, which finally makes the r larger. It would seem that the operations and the financial statements of the large maintenance service providers are affected by both the economies of scale and their host companies. It would be very important to know how strong impacts each of these aspects have, but this is left for further research. The EBITDA%, the FA%, the B and the r have been set constant in the FAM model for large maintenance service providers and SMEs separately. We have varied the length of the CCC in order to define the impact on the ROI. Figure 3 shows how the ROI changes for SMEs and for large enterprises. The actual situation for each group is depicted with the vertical lines. The difference between SMEs and large enterprises is remarkable considering the length of the CCC. Arising from the shape of the relation between the CCC and the ROI, this means that for large enterprises changes in the CCC have a more extensive effect on the ROI. Thus particularly the large industrial maintenance service providers should pay attention to working capital management. The profitability of individual customers can easily be ruined with neglectful policies during the contract formulation. Also Hatinen et al. (2011) remark that working capital management is more important for large maintenance service providers than for SMEs. They have come to this conclusion by noticing that in large maintenance enterprises the share of working capital investments in total investments is remarkably larger than in SMEs. On the other hand, it can be seen from figure 3 that the potential for improvements is more extensive for SMEs than for large companies due to the larger value of the CCC. 
Analyzing the future possibilities
The maintenance service sector is further explicated through inspecting some future possibilities which are built using the FAM model. The past economic crisis has reshaped the profitability of the maintenance service providers in an unknown way. The FAM model is a valuable management tool especially under this kind of hard circumstances. In order to restore their profitability, companies can either manage their working capital or adjust their fixed assets. Our analysis helps to understand how a target level of the ROI can be achieved through different combinations of the CCC and the EBITDA%. In other words, it is studied how the changes of the EBITDA% can be compensated with the working capital management, so that the ROI will not suffer. It should be remembered that the EBITDA% depends on the sales as well as on the fixed and variable costs of the company. Only the CCC and the EBITDA% have been varied in this analysis, thus the ROI, the FA%, the B and the r are set constant. This is justified, because altering the amount of the fixed assets is a long-term strategy for adaptation, while our analysis focuses on short-and medium term. In addition, it is not common to make investments during the recession, while the companies already have idle capacity. The behavior of the residual term, on the other hand, remains somewhat obscure, which is why we have decided to set r constant and to define the ROI as a function of only the CCC and the EBITDA%. It can be seen from figure 4 that the changes of the EBITDA% have a considerable effect on the ROI, which means that it is very difficult to compensate these changes completely by altering only the CCC. In addition, in practice the difference between the DSO and the DPO tends to remain nearly constant within companies, so that the required changes of the CCC depend greatly on the changes of the DIO. On the other hand, the growth of the EBITDA% improves the value of the ROI extensively, and therefore any small increase of the CCC does not drop the ROI below the target value. It is interesting to notice that the graph of the large enterprises goes above the curve of the SMEs. This indicates that for each value of the EBITDA%, the large enterprises can achieve their target ROIs with longer CCCs. The area in which the combination of the CCC and the EBITDA% results in a ROI higher than targeted is more extensive for the large enterprises compared to the SMEs. In order to determine the reasons behind this phenomenon, we have solved the CCC from equation (14). This has left us with equation (15).
From equation (15) it can be concluded that the CCC increases if ceteris paribus the ROI, the FA%, or the r decreases, or if the B increases. However, from table II it can be seen that the ROI and the r are higher in the large enterprises than in the SMEs, whereas the FA% and the B are lower in the large enterprises compared to the SMEs. Thus the FA% is the only variable out of these four which actually supports the higher values of the CCC for the large enterprises in figure 4 . We can now conclude that the impact of the FA% on the CCC outdoes the synergetic contradictory impact of the other three variables. Thus the large maintenance service providers have a competitive advantage over the SMEs due to their lower fixed assets ratio. This notice is interesting, because it is often assumed that large maintenance companies are more capital intensive than maintenance SMEs.
Discussion
This paper has shed light on the impact of working capital management on the ROI in the industrial maintenance service sector. Considering the managerial implications of this study, we now know that in the industrial maintenance service business attention should be paid to active management of working capital. We can conclude that this holds true especially in large industrial maintenance service enterprises. Previous studies of industrial maintenance companies have not addressed working capital management, which gains more and more attention under the volatile economic circumstances of the present day. There is a growing need for management tools that focus on the impact of working capital management on profitability. It should be noted that while the paper focuses on Finnish maintenance providers, the model and the logic presented here can be applied to a variety of industries and countries. The FAM model can be utilized as a tool in decision-making in firms, both in the short term and in the long term. For example in contract-bound industries the FAM model can be used when negotiating with customers or suppliers to point out any changes in contract profitability caused by for example different terms of payment or arrangements of the ownership of assets. In the long term, decision-makers can use the model to discover any positive or negative trends in the development of their firm, and finally to forecast the future development.
The sample used in empirical analysis represents the Finnish industrial maintenance service sector well. However, the scarcity of large enterprises in the market in question must be included in our research limitations, because any single 
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ROI lower than targeted ROI higher than targeted abnormalities in numerical values affect the average values excessively. Another limitation is the absence of the latest financial statements of the studied enterprises. Further research can also include international comparative research about working capital management in industrial maintenance companies. However, in Finland the terms of payment are generally strict, and the agreements are adhered to. This may not be the case elsewhere, which would bring additional challenges into working capital management. Concerning the generality of our results, it can be said that in addition to the industrial maintenance service business, many of our conclusions also hold true in other industries. For example, the impact of the CCC on the ROI extends while the fixed assets, the average depreciation period or the residual decrease, or when the operating margin ratio increases. This supports the importance of working capital management in unconventional industries, for example in many service industries. It should be further examined how important a role economies of scale truly have in the industrial maintenance business. On the other hand, providing services mostly for their host companies has an impact on the operations and financial statements of Finnish industrial maintenance service enterprises. The role of this impact would also be important for both academics and the decision-makers of firms to know. Objectives for further research also include discussing the residual term consisting of the other current assets less the other current liabilities. The behavior of this variable should be defined so that decision-makers can optimize its value.
Conclusions
The analytical FAM model shows that ceteris paribus the return on investment (ROI) correlates negatively with the length of the cycle time of operational working capital (CCC). Other parameters affecting the return on investment are the operating margin ratio, the fixed asset ratio, the average depreciation period and the residual term, consisting of the other current assets and the other current liabilities. The effect of the CCC on the ROI is especially strong in the industrial maintenance service sector, arising from light fixed assets and good profitability. Interestingly, the CCC is notably shorter in large Finnish maintenance service enterprises than in SMEs of the same industry. This means that changes in the CCC have a much more extensive impact on the ROI in large maintenance service providers. The difference between large enterprises and SMEs can be explained through both fixed assets-and working capital-related economies of scale, and the fact that large maintenance service providers often focus on providing services mostly for their host companies. The changes of the EBITDA% affect ROI so much that compensating them with the management of the cycle times of working capital is unrealistic in maintenance service companies. Especially in large enterprises the CCC cannot be shortened. However, the large enterprises seem to have a competitive advantage over the SMEs due to lower fixed assets ratios.
